The regulation of death-associated protein (DAP) kinase in apoptosis.
DAP-kinase is a calcium/calmodulin (Ca2+/CaM) serine/threonine kinase which positively mediates programmed cell death in a variety of cell systems. The kinase is localized to the actin microfilament and has a unique, multidomain structure consisting of ankyrin repeats and a death domain. One of the substrates of DAP-kinase was identified as myosin light chain (MLC), the phosphorylation of which mediates membrane blebbing. Another arm in its mode of action leads to the formation of autophagic vesicles. Recent work addressed its mode of regulation and identified a mechanism which restrains its apoptotic function in growing cells and enables its activation during cell death. It involves an inhibitory type of autophosphorylation on serine 308 within the CaM regulatory domain. This negative phosphorylation takes place in growing cells and is strongly reduced upon their exposure to the apoptotic stimulus of C6-ceramide. The substitution of serine 308 to alanine, which mimics the ceramide-induced dephosphorylation at this site, increases Ca2+/CaM-independent substrate phosphorylation, as well as binding and overall sensitivity of the kinase to CaM. At the cellular level, it strongly enhances the death-promoting activity of the kinase. These results are consistent with a molecular model in which phosphorylation on serine 308 stabilizes a locked conformation of the CaM regulatory domain within the catalytic cleft and, simultaneously, also interferes with CaM binding. We propose that this unique mechanism of auto-inhibition evolved to impose a locking device which keeps DAP-kinase silent in healthy cells and ensures its activation only in response to apoptotic signals.